Nicotinic acetylcholine receptor-ion channels involved in synaptic currents in bullfrog sympathetic ganglion cells and effects of atropine.
The nicotinic acetylcholine receptor-ion channels (AChR channels) of the bullfrog sympathetic ganglion cells were studied with a two-electrode voltage clamp technique. The decay phase of the fast excitatory postsynaptic current (fast e.p.s.c.) in B-type neurones followed a double exponential function whose time constants were 3.2 and 8.0 ms at -60 mV and increased with membrane hyperpolarization. Likewise, the decay phase of the fast e.p.s.c. in C-type neurones was double-exponential with time constants of 4.4 and 12.3 ms (at -60 mV). The miniature e.p.s.c. in B-type neurones also decayed with a double exponential function (2.7 and 15.4 ms at -100 mV). Analysis of acetylcholine-induced current fluctuations revealed the power spectral density distribution of a double Lorentzian function which yielded the time constants of elementary events [tau noise(f) and tau noise(s): 1.7 and 29.7 ms, respectively, at -100 mV] and the averaged elementary conductance (gamma: 7.8 pS). The amplitude of fast e.p.s.c. and the time constant of the fast component of its decay phase decreased during the initial ("acute") phase (within 15 min) of the action of atropine (3 microM), but recovered during the later ("chronic") phase (more than 30 min after application) of the action. The slow component was affected by atropine in a manner similar to the fast component during the "acute" phase. During the "chronic phase", however, the slow time constant recovered and exceeded the control value. Furthermore, this prolongation remained for at least 1 h after the removal of atropine.(ABSTRACT TRUNCATED AT 250 WORDS)